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What is claimed is: / 
jjff A process for forming al polymer having at least one functionalized 
end group, the process comprising the /step of: 

(a) heating a mixture of an iodine reagent having at least one 
iodine end group, a free-radical initiator, and at least one polymerizable 
monomer, the molar ratio of the free-ffadical initiator to the reagent being 1 0 to 
0.001, the molar ratio of the monomer to the reagent being 10 to 1000. 



10 
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2. The process of claim jl further comprising the step of: 

(b) converting the iodine end group to the functionalized end 
group by reaction with a nucleophilic reagent. 



3. The process of claim 
group selected from the group cons 
olefin of the type -CR 1 =C(R 1 ) 2 , 

O 

/ \ 



1 wherein the initiator contains a functional 
isting of OR,, N(R,) 2 , SR„ COOR,, COOM, 



epoxide of the type -CR r C(R,) 2 , S0 3 M, PO(Ofc,) 2 , PO(R,) 3 , P(R0 35 -N=C=0 and 

/ 

-CR^O, wherein R, is equal to H cjr a group having 1-20 carbon atoms, R, being 



the same or different where there is 
ion. 



any iodine salts produced in step (; 




more than one R„ and wherein M is a metal 



4. The process of clair i 2 further comprising the step of (b) isolating 



) and (c) using said iodine salts in the 



synthesis of the iodine transfer reagent. 



5. The process of claim 1 wherein the iodine reagent is an activated 
iodine reagent of the formula 

R-I 

30 where R contains at least one radical stabilizing group and has 1- 

50 carbon atoms, the iodine and the radical stabilizing group are attached to the 
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same carbon atom in R, and the radical stabilizing group is selected from the 
group consisting of an aryl, ester, amide, ketone, nitrile, halogen, and nitro. 
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6. The process of claim A wherein the activated iodine reagent is one 
selected from the group consisting c/f iodoacetonitrile, ethyl 1 -iodopropionate, 4- 
methylbenzyliodide and perfluorohixyliodide. 

7. The process of claim 1 wherein the iodine reagent is a 
functionalized iodine reagent of the formula 



where R contains at 



Z 2 -R-I 



least one radical stabilizing group and has 1 - 
50 carbon atoms, the iodine and the radical stabilizing group are attached to the 
same carbon atom in R, and the radical^ jtabilizing group is selected from the 
group consisting of an aryl, alken<s, est^j", a^id, amide, ketone, nitrile, halogen, 
isocyanate, nitro and amine, and 

where Z 2 is selected from the group consisting of: OR,, N(Rj) 2 , 
SR l5 COOR,, COOM, olefin of the type -CR,=C(R,) 2 , 

O 

/ \ 

epoxide of the type -CR r C(R,) 2 , 



-CR^O, wherein R, is equal to l 



S0 3 M, PO(OR,) 2 , POCR^, P(R,) 3 , -N-C=0 and 
or a group having 1-20 carbon atoms, R x being 
the same or different for any Z 2 hjaving more than one R,, and wherein M is a 
metal ion. 
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8. The process of ch im 7 wherein the functionalized iodine reagent 
is one selected from the group censisting of 2-phenyl-2-iodoethanol, iodoacetic 
acid and allyl iodide. 



• 
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9. The process of claim Awherein the iodine reagent is an activated 
di-iodine reagent of the formula 

-R-I 

where R contains at lea ;t one radical stabilizing group and has 1- 
50 carbon atoms, the iodine and the ra iical stabilizing group are attached to the 



same carbon atom in R, and the radica 
group consisting of an aryl, alkene, es 
isocyanate, nitro and amine. 



stabilizing group is selected from the 
er, acid, amide, ketone, nitrile, halogen, 



10 10. The process of claim p wherein the activated di-iodine reagent is 

a,a'- diiodoxyiene or methyl-2,5-diiodohexanedioate. 



1 1 . The process of claiid 1 wherein the free-radical initiator is one 
selected from the group consisting (of pero^o Compounds having at least one O-O 

1 5 group. 

12. The process of claijn 1 whe^jbin the free-radical initiator is an azo- 
initiator selected from the group consisting of azobisisobutyronitrile, 
azobiscyanovaleric acid, azobis (ijydroxethylcyanovaleramide), azobis 

20 (cyclohexanecarbonitrile), 2.2' azbbis (4-methoxy-2,4-dimethylvaleronitrile), 2.2- 

azobis[2-methyl-N-(2-hydroxyetttyl)propionamide]. 
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1 3 . The process of cl 
the group consisting of styrene aid 
dienes and substituted derivative* 
thereof, and mixtures thereof. 



m 1 wherein the monomer is one selected from 

substituted derivatives thereof, conjugated 
thereof, acrylates and substituted derivatives 
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14. The process of claam 2 wherein the nucleophilic reagent is one 
selected from the group consisting of mercaptoethanol, thioglycolic acid, 
mercaptopropanol, thiopropionic acid, allyl mercaptan, and mercaptoethylamine. 
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15. The process of clain^ 1 wherein the heating is conducted in a 

solvent. 

16. The process of claim 1 wherein the heating is conducted in bulk. 

17. The process of claim 15 wherein the solvent is one selected from 
the group consisting of toluene, emyl acetate, butyl acetate, pseudocumene, 
tetrahydrofuran, and dimethyl formamide. 



10 



18. The process of claim 15 wherein the solvent is toluene. 



15 
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19. The process of claim 1 wherein the iodine reagent is preformed or 
formed in situ. 




20. The process of claim 1 wlp'ein the polymerizable monomer is 
added to the mixture simultaneously, sedbantially, batchwise or metered. 

j v 

2 1 . The process off claim 1 wherein the monomer is one selected from 
the group consisting of styrer e and substituted derivatives thereof, conjugated 
dienes and substituted derivatives thereof, acrylates and substituted derivatives 
thereof, acrylonitrile, acrylic/acid and mixtures thereof. 



A process for forming a polymer having at least one functionalized 
end group, the process comprising the step of: 

(a) heati ig a mixture of a functionalized iodine reagent, a free- 
radical initiator, and at leasi one polymerizable monomer to form a pre-polymer, 
the functionalized iodine reagent being of the formula 



Z.-R-I 
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where R contains ay least one radical stabilizing group and has 1- 
50 carbon atoms, the iodine and me radical stabilizing group are attached to the 
same carbon atom in R, and the mdical stabilizing group is selected from the 
group consisting of an aryl, alk^he, ester, acid, amide, ketone, nitrile, halogen, 
isocyanate, nitro and amine, anc 

where Z 2 is selected from the group consisting of: OR l5 N(R,) 2 , 
SR l5 COOR„ COOM, olefin of the type -CR^CCR,),, 

O 

/ \ 

epoxide of the type -CR r C(Rj) 2 , S0 3 M, PO(OR,) 2 , PO(R } ) 3 , P(R X ) 39 -N=C=0 and 
-CR,=0, wherein R, is equal to H or a grotto having 1-20 carbon atoms, R, being 
the same or different for any Z 2 having toord than one R,, and wherein M is a 
metal ion. 



comprising the step of: 



23 . The process ojf claim 22 

(b) functionalizing thfe pre-polymer by reaction with a 
nucleophilic reagent. 



20 



25 
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24. The process 6f claim 22 wherein the functionalized iodine reagent 
is one selected from/the group consisting of 1 -phenyl- 1-iodoethanol, 

iodoacetic acid and allyl iodide. 

25. The process of claim 22 wherein the free-radical initiator is one 
selected from the group consisting of peroxo compounds containing at least one 
O-O group. 

26. The proces > of claim 22 wherein the free-radical initiator is one 
selected from the group cc nsisting of azobisisobutyronitrile, azobiscyanovaleric 
acid, azobis (hydroxethylcyanovaleramide), azobis (cyclohexanecarbonitrile), 
2.2' azobis (4-methoxy-2,4-dimethylvaleronitrile), 2.2 , -azobis[2-methyl-N-(2- 
hy droxyethy l)propionamide] . 
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27. The process of claim ?.2 wherein the monomer is one selected 
from the group consisting of styrene land substituted derivatives thereof, 
conjugated dienes and substituted derivatives thereof, acrylates and substituted 
derivatives thereof, and mixtures thereof. 
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28. The process of clai: 
selected from the group consisting 
mercaptopropanol, thiopropionic 



23 wherein the nucleophilic reagent is one 
of mercaptoethanol, thioglycolic acid, 
Acid, allyl mercaptan, and mercaptoethylamine. 



29. The process of claim 22 wher^ the heating is conducted in a 
solvent or in bulk. 



30. The process of claftm 28 wheifeiri the solvent is one selected from 
the group consisting of toluene, < myl acetaljb, acetate, pseudocumene, 
tetrahydrofuran, and dimethylformamide. 



r 



3 1 . The process of claim 29 wherein the solvent is toluene. 

32. The process of claim 22 wherein the iodine reagent is preformed 
or formed in situ. 



33. The process of claim 
added to the mixture 



22 wherein the polymerizable monomer is 
simultaneously, sequentially, batchwise or metered. 



34. The process of clMm 
group consisting of C 3 -C 6 monofe 
the alkaline metal and ammonium 
unsaturated carboxylic acids include 
vinyl acetic acid, maleic acid, fumaric 



30 



22 wherein the monomer is selected from the 
:thylenically unsaturated carboxylic acids, and 
salts thereof. The C 3 -C 6 monoethylenically 
acrylic acid, methacrylic acid, crotonic acid, 
acid and itaconic acid. 
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A process for forming a polyn^er having at least one functionalized 
end group, the process comprising the step 

(a) heating a mixture of km activated iodine reagent, a free- 
radical initiator, and at least one polymerizable monomer to form a pre-polymer, 
the activated iodine reagent being of the /ormula 



10 



15 



'R-I 

where R contains at least one radical stabilizing group and has 1 - 
50 carbon atoms, the iodine and the radical stabilizing group are attached to the 
same carbon atom in R, and the radical stabilizing group is selected from the 
group consisting of an aryl, estem amide, ketone, nitrile, halogen, and nitro. 



36. The proces^ 

(b) fV6ictj£nalizinj 
nucleophilic reagent. 




er comprising the step of: 
pre-polymer by reaction with a 
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37. The process of claim 35 wherein the activated iodine reagent is 
one selected from the group consisting of iodoacetonitrile, ethyl 1- 
iodopropionate, 4-methylbenzyliodide and 1-iodo-ethylbenzene. 



\ 



38. Theforocess of claim 35 wherein the free-radical initiator is one 
selected from the group consisting of hydrogen peroxide, /-butyl hydroperoxide, 
/-butyl perbenzoafe, /-amyl perbenzoate, /-butyl peroctoate, /-amyl peroctoate, 
ditertiary butyl peroxide, tertiary-amyl hydroperoxide, dibenzoyl peroxide, 
potassium persiilfate and methyl ethyl ketone peroxide. 



• 
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39. The process of claim 35 wherein the free-radical initiator is one 
selected from the group consisting of azobisisoytityronitrile, azobiscyanovaleric 
acid, azobis (hydroxethylcyanovaleramide), az6bis (cyclohexanecarbonitrile), 2.2' 
azobis (4-methoxy-2,4-dimethylvaleronitrile)/ 2.2*-azobis[2-methyl-N-(2- 
hydroxyethy l)propionamide] . 



10 



40. The process of claim 35 wherein the monomer is one selected 
from the group consisting of styrene and substituted derivatives thereof, 
conjugated dienes and substituted derivatives thereof, acrylates and substituted 
derivatives thereof, acrylonitrile, acr/lic acid and mixtures thereof. 



15 



41. The process of claim 36 wherein the nucleophilic reagent is one 
selected from the group consisting of mercaptoethanol, thioglycolic acid, 
mercaptopropanol, thiopropioniys acid, allyl mercaptan, and mercaptoethylamine. 

42. The process oyclaim 35 wherein the heating is conducted in a 
solvent or in bulk. 



43. The process of claim 41 wherein the solvent is one selected from 
20 the group consisting of toluene, amyl acetate, butyl acetate, pseudocumene, 

tetrahydrofuran, and dimethylformamide. 

44. The prdcess of claim 42 wherein the solvent is toluene. 
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45. The process of claim 35 wherein the iodine reagent is preformed 
or formed in situ. 
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46. The process of claim 35 wherein the polymerizable monomer is 
added to the mixture simultaneously, sequentially, batchwise or metered. 



42 



A process for forming a polymerliaving at least one functionalized 
end group, the process comprising the stea^i: 

(a) heatin^Tftixtiu^of an activated di-iodine reagent, a free- 
radical initiator, and at leas/ one polymerizable monomer to form a pre-polymer, 
the activated di-iodine reagent Joeing of the formula 



U 

where B: contahls at least one radical stabilizing group and has 1- 
10 50 carbon atoms, ther iodine and the radical stabilizing group are attached to the 

same carbon atom/in R, and the radical stabilizing group is selected from the 
group consisting of an aryl, alkene, ester, acid, amide, ketone, nitrile, halogen, 
isocyanate, unfxo and amine. 

1 5 48. The process of claim 47 further comprising the step of: 

(b) functionalizing the pre-polyjner by reaction with a 
nucleophilic reagent. 



y 49. The process of claim 47 wherein the activated di-iodine reagent is 

Q 20 oc,a'- diiodoxylene or methyl 2,5-diiodoHexanedioate. 



50. The process of clain^47 wherein the free-radical initiator is one 
selected from the group consisting of peroxo compounds containing at least one 
O-O group. 
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5 1 . The process/of claim 47 wherein the free-radical initiator is one 
selected from the group consisting of azobisisobutyronitrile, azobiscyanovaleric 
acid, azobis (hydroxethvlcyanovaleramide), azobiscyanovaleric acid, azobis 
(hydroxethylcyanovaleramide), azobis (cyclohexanecarbonitrile), 2.2' azobis (4- 
30 methoxy-2,4-dimeth/lvaleronitrile), 2.2'-azobis[2-methyl-N-(2- 

hy droxyethy l)propionamide] . 
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52. The process of claim 1 wherein the monomer is one selected from 
the group consisting of styrene and substituted derivatives thereof/conjugated 
dienes and substituted derivatives thereof, acrylates and substituted derivatives 
thereof, acrylonitrile, acrylic acid and mixtures thereof. 

5 

53. The process of claim 48 wherein the nupieophilic reagent is one 
selected from the group consisting of mercaptoethanol, thioglycolic acid, 
mercaptopropanol, thiopropionic acid, allyl mercaptan, and mercaptoethylamine. 

10 54. The process of claim 47 wh^fein the heating is conducted in a 

solvent or in bulk. 



15 



55. The process of clain/ 54 wherein the solvent is one selected from 
the group consisting of toluene,j&nyl acetate, butyl acetate, pseudocumene, 
tetrahydrofuran, and dimethylformamide. 



56. The process of claim 54 wherein the solvent is toluene. 



20 



57. Tb£ process of claim 47 wherein the iodine reagent is preformed 
or formed in s/tu. 



The process of claim 47 wherein the polymerizable monomer is 
adcted to the mixture simultaneously, sequentially, batchwise or metered. 



25 59. The process of/ 

the group consisting of 
dienes and substituted de; 
thereof, acrylonitrile, ac 




1 wherein the monomer is one selected from 
d substituted derivatives thereof, conjugated 
reof, acrylates and substituted derivatives 
mixtures thereof. 



44 
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A process for forming a polymer having at least one functionalized 
end group, the process comprising the step of: 

(a) functionalizing a prepolynjfer by reaction with a reagent of 



the formula: 



Z^-YH 



where R 2 is a substituted or unsbbstituted alkylidene group having 
1-20 carbon atoms or is not present when Z 2 As directly bonded to the polymer, 

where Y is selected from th^ group consisting of oxygen, sulfur, 
and NR 5 , where R 5 is hydrogen or a substituted or unsubstituted alkyl group or is 
not present when Z is directly bonded tathepolymer, and 

where Z, is selected frofoWgroup consisting of: OR l5 N(R,) 2 , 
SR„ COOR„ COOM, olefin of the ^h^CR^iR,)^ 

O 

/ \ 

epoxide of the type -CRj-CCR^SftM, PO(OR 1 ) 2 , PO(R,) 3 , P(R I ) 3) -N=C=0 and 
-CR,=0, wherein R, is equal to fyor a group having 1-20 carbon atoms, R, being 
the same or different for any Z, paving more than one R„ and wherein M is a 
metal ion. 

61 . The process of claim 60 wherein the reagent is a sulfur-containing 
reagent selected from the g/oup consisting of mercaptoethanol, thioglycolic acid, 
mercaptopropanol, thioprc/pionic acid, allyl mercaptan, and mercaptoethylamine. 



25 62. The process of claim 60 wherein the step of functionalizing the 

prepolymer is carried out in solvent or in bulk. 
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63. The process of claim 62 wherein the solvent is one selected from 
the group consisting 6f toluene, amyl acetate, butyl acetate, pseudocumene, 
tetrahydrofuran, ancy dimethyl formamide. 



45 

64. The process of claim 63 whe^in the solvent is dimethyl 
formamide. 

65. The process of claim 63 j&herein the step of functionalizing the 
prepolymer is carried out at a temperature of -50°C to 100°C. 



66. The process of clain*65 wherein the temperature is from -1 0°C to 



70°C. 



10 67. The proces^^cl6iftr1^wherein the monomer is one selected from 

the group consisting of sjfyrvne and substituted derivatives thereof, conjugated 
dienes and substituted^p^ative^tliereof, acrylates and substituted derivatives 
thereof, acrylonitrile%c^kTacid and mixtures thereof. 
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68. The nfccess of claim 60 further comprising reacting the 
prepolymer and thtfreagent with a base selected from the group consisting of 
ZnO, pyridine, 4/dimethylaminopyridine, diazabicyclo[5,4,0] undec-7-ene , 
K 2 C0 35 K 3 P0 4y NaHC0 3 , basic alumina, Et 3 N, CaO, and 1,4- 
diazabicyclo[?,2,2]octane . 

A process for forming a polymer having at least one functionalized 
end group, the process comprising^ the steps of: 

(a) heating admixture of an iodine reagent having at least one 
iodine end group, a free-radicsfl initiator, and at least one polymerizable 
monomer, the molar ratio ofthe free-radical initiator to the iodine reagent being 
1 0 to 0.001 , the molar ratfb of the monomer to the iodine reagent being 10 to 
1000; and 

(b) /converting the iodine end group to the functionalized end 
group by reaction Wth a nucleophilic reagent. 



30 
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70. The process of claim 69 wherein the monomer is selected from the 
group consisting of C 3 -C 6 monoethylenically unsaturated carboxylic acids, and 

the alkaline metal and ammonium salts thereof. The C 3 -C 6 monoethylenically 

/ 

unsaturated carboxylic acids include acrylic acid, Anethacrylic acid, crotonic acid, 
vinyl acetic acid, maleic acid, fumaric acid and itaconic acid. 



10 
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71 . The process of claim 69 wherein the iodine reagent is an activated 
iodine reagent of the formula 

R 7 

where R contains at leas/ one radical stabilizing group and has 1 - 
50 carbon atoms, the iodine and the radical stabilizing group are attached to the 
same carbon atom in R, and the radical stabilizing group is selected from the 
group consisting of an aryl, ester, amide, ketone, nitrile, halogen, and nitro. 

72. The process of claim 71 wherein the activated iodine reagent is 
one selected from the group consisting of iodoacetonitrile, ethyl 1- 
iodopropionate, 4-methylben£yliodide and l-iodo-ethylbenzene. 



20 



73. The process of claim 69 wherein the iodine reagent is a 
functionalized iodine reagent of the formula 



25 



Z 2 -R-I 

where R contains at least one radical stabilizing group and has 1- 
50 carbon atoms, the iodine and the radical stabilizing group are attached to the 
same carbon atom in R, and the radical stabilizing group is selected from the 
group consisting oflan aryl, alkene, ester, acid, amide, ketone, nitrile, halogen, 
isocyanate, nitro and amine, and 



30 
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where Z 2 is selected pom the group consisting of: OR l3 N(R,) 25 
SR„ COOR,, COOM, olefin of the/type -CR^QTl,)^ 

O 

/ \ 

5 epoxide of the type -CRpC^/SOsM, POCOR,^, PO(R,)3, PCROa, -N=0=O and 

-CR^O, wherein R, is equal toAH or a group having 1-20 carbon atoms, R, being 
the same or different for any Z/ having more than one R l9 and wherein M is a 
metal ion. 

1 0 74. The process of claim 69 wherein the iodine reagent is an activated 

di-iodine reagent of the fojmnula 

I-R-I 

where R Contains at least one radical stabilizing group and has 1- 
50 carbon atoms, the iodine and the radical stabilizing group are attached to the 
^ 15 same carbon atom in K, and the radical stabilizing group is selected from the 

s_ group consisting of arf aryl, alkene, ester, acid, amide, ketone, nitrile, halogen, 

m isocyanate, nitro and/amine. 



20 



75. The* jrocess of claim 74 wherein the activated di-iodine reagent is 
a,a'- diiodoxylene/or methyl 2,5-diiodohexanedioate. 



25 



76. T We process of claim 69 wherein the free-radical initiator is one 
selected from thel group consisting of hydrogen peroxide, /-butyl hydroperoxide, 
/-butyl perbenzo* te, /-amyl perbenzoate, /-butyl peroctoate, /-amyl peroctoate, 
ditertiary butyl peroxide, tertiary-amyl hydroperoxide, dibenzoyl peroxide, 
potassium per sulfate and methyl ethyl ketone peroxide. 



77. The process of claim 69 wherein the free-radical initiator is one 
selected from the group consisting of azobisisobutyronitrile, azobiscyanovaleric 



48 

acid, azobis (hydroxethylcyanovaleramide), azoms (cyclohexanecarbonitrile), 2.2* 
azobis (4-methoxy-2 5 4-dimethylvaIeronM^ 
hydroxy ethyl)propionamide] . / 

78. The process of claim 69/wherein the monomer is one selected 
from the group consisting of styrene said substituted derivatives thereof, 
conjugated dienes and substituted derivatives thereof, acrylates and substituted 
derivatives thereof, and mixtures tnereof. 

79. The process of^laim 69 wherein the nucleophilic reagent is one 
selected from the group consisting of mercaptoethanol, thioglycolic acid, 
mercaptopropanol, thiopropionic acid, allyl mercaptan, and mercaptoethylamine. 

80. The proc/ess of claim 69 wherein the heating is conducted in a 
solvent or in bulk. / 

81 . Thei>rocess of claim 80 wherein the solvent is one selected from 
the group consisting of toluene, amyl acetate, butyl acetate, pseudocumene and 
tetrahydrofuran./ 

82. / The process of claim 80 wherein the solvent is toluene. 

83. / The process of claim 69 wherein the iodine reagent is preformed 
or formed in situ. 

©4. The process of claim 69 wherein the polymerizable monomer is 
added to the mixture simultaneously, sequentially, batchwise or metered. 



10 
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An end-functionalized polymer M the formula 

R- polymer- Y-R 2 -Z 1 

where R contains at least one radical stabilizing group and has 1- 
50 carbon atoms, the polymer and the radical stabilizing group are attached to the 
same carbon atom in R, and the radical/stabilizing group is selected from the 
group consisting of an aryl, ester, amide, ketone, nitrile, halogen, and nitro, 

where R 2 is a substituted or unsubstituted alkylidene group having 
1-20 carbon atoms or is not preseny when Z, is directly bonded to the polymer, 
where Y is selectecf from the group consisting of oxygen, sulfur, 
and NR 5 , where R 5 is hydrogen or a substituted or unsubstituted alkyl group or is 
not present when Z, is directly bonded to the polymer, and 

where Z, is sek£tej& from the group consisting of: OR,, N(R,) 2 , 
SR„ COOR,, COOM, ol^fii/o/the type -CR 1 =C(R 1 ) 2 , 



20 



epoxide of the typqA-CR, 
-CR,=0, whereiiVR, is ^fqual 
the same or different f^r 
metal ion. 



, S0 3 M, POCOR,^, PO(R,) 3 , P(Ri) 3 , -N=C=0 and 
H or a group having 1-20 carbon atoms, R, being 
^ Z, having more than one R,, and wherein M is a 



25 



86. The polymer of claim 85 wherein R, is selected from the group 
consisting of acetcjnitrile, 4-methyI benzyl, perfluorohexyl, and ethyl 1- 
propionate. 



87. The polymer of claim 85 wherein R 2 is selected from the group 
consisting of methylene, ethylidene, and propylidene. 



30 88. /The polymer of claim 85 wherein "polymer" is selected from the 

group consisting of poly(n-butyl acrylate), polystyrene, poly(ethyl acrylate), 
poly(ethylhepcyl acrylate), and poly(acrylonitrile-co-n-butyl acrylate). 



* 
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89. The polymer of claim 85 wherein Z x is selecj^d from the group 
consisting of OH, COOH, NH 2 , CH=CH 2 . 

fiO. An end-functionalized polymer of the^brmula 

5 / 

Z 2 - R- polymer- Y-A 2 -Z x 

where R contains at least one radical stabilizing group and has 1- 
50 carbon atoms, the polymer and the radical/stabilizing group are attached to the 
1 0 same carbon atom in R, and the radical stabilizing group is selected from the 

group consisting of an aryl, alkene, ester, y&cid, amide, ketone, nitrile, halogen, 
isocyanate, nitro and amine, 

where R 2 is a substituted or unsubstituted alkylidene group having 
1-20 carbon atoms or is not preser^wheh Z, is directly bonded to the polymer, 
1 5 where Y is selected irefrn the group consisting of oxygen, sulfur, 

and NR 5 , where R 5 is hydrogerf ova substituted or unsubstituted alkyl group or is 
not present when Z is directly/bJWied tothe polymer, and 

where Z, and li a/e independently selected from the group 
consisting of: OR l3 N(R,) 2 , Sr/ COC^, COOM, olefin of the type 
20 CR I =C(R I ) 2 , 

O 

/ 

epoxide of the type -CRZ-CCR,),, S0 3 M, PC^OR^, PO(R l ) 3 , P(R,) 3 , -N=C=0 and 
-CR,^0, wherein R, isfcqual to H or a group having 1-20 carbon atoms, R, being 
25 the same or different fpr any Z, or Z 2 having more than one R„ and wherein M is 

a metal ion. 
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9 1 . 7W polymer of claim 90 wherein R is selected from the group 
consisting of ben^ylidene, ethylidene, methylene. 

92. The polymer of claim 90 wherein R 2 is selected from the group 
consisting of Methylene, ethylidene, and propylidene. 




0 
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93. The polymer of claim 90 wherein "polyntfer" is selected from the 
group consisting of poly(n-butyl acrylate), polystyrene, poly(ethyl acrylate), 
poly(ethylhexyl acrylate), and poly(acrylonitrile-cp-n-butyl acrylate). 



94. The polymer of claim 90 whereiii Z, and Z 2 are independently 
selected from the group consisting of OH, C0OH, NH 2 , CH=CH 2 . 

^ An end-functionalized polymer of the formula 

Z 2 -R 2 -Y- polymer- R- polymer- Y-R 2 -Z 2 

where R contains^4east one radical stabilizing group and has 1- 
50 carbon atoms, the polymej and ine radical stabilizing group are attached to the 
same carbon atom in R, and th^radical stabilizing group is selected from the 
group consisting of an aryk^kene, ester, acid, amide, ketone, nitrile, halogen, 
isocyanate, nitro and amin^ 

where R 2 /sa substituted or unsubstituted alkylidene group having 
1-20 carbon atoms or isnriot present when Z 2 is directly bonded to the polymer, 
where K fiVgelected from the group consisting of oxygen, sulfur, 
and NR 5 , where R 5 iip*yyarogen or a substituted or unsubstituted alkyl group or is 
not present when 7} is directly bonded to the polymer, and 

w#ere Z 2 is selected from the group consisting of: OR,, N(R,) 2 , 
SR„ COOR„ CpOM, olefin of the type -CR,=C(R 1 ) 2 , 

O 

/ \ ■ 

epoxide of thrf type -CR r C(R,) 2 , S0 3 M, PO(OR,) 2 , POCR,^, P(R,) 3 , -N=C=0 and 
-CRi=0, wherein R, is equal to H or a group having 1-20 carbon atoms, R, being 
the same or/different for any Z 2 having more than one R,, and wherein M is a 
metal ion. 
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96. The polymer of claim 95 wherein R is xylylene or methyl 2,5- 
hexanedioate. 



10 



97. The polymer of claim 95 wherein R 2 is selected from the group 
consisting of methylene, ethylidene, andypropylidene. 

98. The polymer of claim/95 wherein said radical stabilizing group is 
selected from the group consisting 6f C 6 H 5 , CN, COOCH 2 CH 3 , 
COOCH 2 CH 2 CH 2 CH 3 , OCH 2 Ch/c1, F and COOH. 

99. The polymer of claim 96 wherein Z 2 is selected from the group 
consisting of OH, COOH, NH 2? CH=CH 2 . 
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100. The polymer of claim 95 wherein "polymer" is selected from the 
group consisting ofpoly(n-butyl acrylate), polystyrene, poly(ethyl acrylate), 
poly(ethylhexyFacryla/te), and poly(acrylonitrile-co-n-butyl acrylate). 



101 

polyesters, poty 
polymerizing 



A polymenselected from the group consisting of polyurethanes, 
ides, polycarbonates, and polyepoxides made by further 
obfroer made by the process of claim 1 . 



tie 



If&lkhe polymer of claim 101 wherein the polymer is a polyurethane 
having implied hydrolytic stability and ultraviolet light stability. 

103. / A polymer selected from the group consisting of polyurethanes, 
polyesters, polyamides, polycarbonates, and polyepoxides made by further 
polymerizing the polymer of claim 85. 



104. The polymer of claim 103 wherein the polymer is a polyurethane 
30 having improved hydrolytic stability and ultraviolet light stability. 
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105. A polymer selected from the group consisting of polyurethanes, 
polyesters, polyamides, polycarbonates, and polyepbxides made by further 
polymerizing the polymer made by the process of claim 90. 



106. The polymer 
having improved hydrolyti 



107. A polymer 



polymerizing the polymer 




[05 wherein the polymer is a polyurethane 
fty and ultraviolet light stability. 



ted fnafrn the group consisting of polyurethanes, 



polyesters, polyamides/pc lyc^bdnates, and polyepoxides made by further 



r^ade by the process of claim 95. 



108./ The polymer of claim 107 wherein the polymer is a polyurethane 
having improved hydrolytic stability and ultraviolet light stability. 




